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Arthroscopic Treatment of Concurrent Avulsion Fracture of Anterior

and Posterior Cruciate Ligament with Suspension Device

Maximiano Lombardo-Torre', Alejandro Espejo-Reina® Guillermo Garcia-Gutiérrez?®, Alejandro
Espejo-Baena’, Maria Josefa Espejo-Reina*

Learning Point for this Article:
Simultaneous avulsion fracture of both cruciate ligaments of the knee is a rare and serious injury that can be treated effectively by arthroscopic
fixation with suspension devices.

Abstract

Introduction: Simultaneous avulsion fractures of the insertion of both cruciate ligaments of the knee are extremely uncommon lesions and
their treatment remains difficult. The purpose of this paper is to show an arthroscopic repair technique of simultaneous tibial avulsion fracture
ofboth cruciate ligaments of the knee such by using an adjustable length suspension device.

Case Report: A 25-year-oldmale patient was treated by arthroscopic reduction and fixation of both bony avulsion of cruciate ligaments of the
knee with asliding and adjustable length suspension device (ZipTight, Biomet, Warsaw, IN, USA). There were no post-operative complications
appeared. At 18-month follow-up, the patient was conducting normallife, free of symptoms. At clinical examination, Lachman, anterior drawer,
pivot shift, posterior drawer, and reverse pivot shift tests were negative. Range of motion was 130° flexion, presenting a slight 5° of extension
deficit. The International Knee Documentation Committee score was 83.80 points. Lysholm scale was 85 points.

Conclusion: The described repair technique is able to provide stable fixation of bone fragments in the face of early fracture consolidation, as
wellas minimizing potential complications and surgical time.
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Introduction: fixation of the bony fragment have become the preferred

Avulsion fractures of the insertion of cruciate ligaments of the ~ treatment for most authors to repair these lesions [8, 9], with
multiple techniques and fixation devices described, such as

knee are relatively rare lesions that, in spite of occurring more
cannulated screws [10], Kirschner needles [11], staples [12],

frequently in children and adolescents, can also happen in adult

knees, with a mechanism similar to the responsible for ligament
tears [1, 2, 3]. In 1959, Meyers and McKeever [4] proposed a
classification system for these avulsion fractures, which divides
them into Type I, I, and I11. Later, Zaricznyj [ 5] added a fourth
type, which consisted in comminuted fracture of the avulsed
bony fragment. Conventionally, conservative treatment was
indicated for Type I lesions and surgical treatment (reduction
and fixation) for some Type Il and Types III and IV lesions [6,
7]. In recent decades, arthroscopic reduction and internal

cerclage wires [13], or different types of transosseous suture,
either direct suture [14, 15, 16, 17, 18, 19, 20] or supported by
buttons or other suspension devices 21, 22]. Although there is
extensive bibliography on the management of isolated bony
avulsion of anterior cruciate ligament (ACL) or posterior
cruciate ligament (PCL), we have only found one job in the
literature of recent years focused on the treatment of concurrent
avulsion fracture of both tibial spines in the context of trauma
patient [13]. The aim of this paper is to present a case with
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Figure 1: (a) Computed tomography (CT)scan sagittal view where both lesions can be seen.

(b) CT-scan coronal view where anterior cruciate ligament avulsion can be observed. (c) CT-
scan coronal view where posterior cruciate ligament avulsion can be observed.

simultaneous tibial avulsion fracture of both cruciate ligaments
ofthe knee and to show an arthroscopic repair technique of such
lesion using an adjustable-length suspension device.

Case Report:

The case of a 25-year-old male patient who came into the
emergency room after suffering trauma with leftknee injury due
to motorcycle accident is presented. Clinical examination
revealed significant joint effusion and limited and painful
mobility. Anterior and posterior drawer tests were difficult to
evaluate because of pain. No laxity was observed. In the X-rays
taken at the emergency room, concurrent avulsion fracture of
anterior and posterior tibial spines was shown, Type IIIb
(displacement and rotation offragment) and Type II,
respectively, as classified by Meyers and McKeever [4].A
computed tomography scan was performed to confirm such
lesions (Fig. 1); the size of the avulsed fragments was 11x 12 x 8
mm (ACL bony avulsion) and 19 x 12x 6 mm (PCL bony
avulsion). Surgery was performed6days after trauma.

Surgical technique:

The operation was performed under general anesthesia. The
patient was positioned supine with the limb placed in a
standard leg holder with 90°flexion of the knee, and is chemia
was applied to the root of the affected limb. The central
transtendinous (usually employed by the authors for cruciate
ligaments surgery) and the anteromedial and posteromedial

Figure 2: (a) Bony fragment from anterior cruciate ligament (ACL) avulsion settled with the
aid of the probe (arthroscope set through the anterior transtendinous portal; probe set through
the anteromedial portal). (b) Posterior cruciate ligament (PCL) avulsion (arthoscope set
through the posteromedial portal; probe set through the anteromedial portal) ACL; PCL.

Figure 3: (a) ZipTightadjustable suspension device. (b) View of the device setin its pusher.

portals were used. Arthroscopic diagnosis was made,
confirming both lesions and ruling out other associated
injuries. With the arthroscope placed in the central portal, and
after removing synovial tissue and Hoffa’s fat pad to improve
visualization, it was proved that bony avulsion of ACL could
be reduced, with the help of a probe introduced by the
anteromedial portal(Fig. 2a). The posteromedial recess was
addressed by introducing the arthroscope between the PCL
and lateral wall of the medial condyle. The posteromedial
portal was established so that the avulsion of the PCL could
be observed (Fig. 2b). For fixation of both avulsed fragments,
the adjustable length suspension device ZipTight® (Zimmer
Biomet, Warsaw, IN, USA) was used. This device has a pusher
to facilitate the passage of the implant through a bony tunnel
(Fig. 3). The PCL tibial avulsion fracture was treated first. An
exhaustive debridement of the remnants of the synovial tissue
was performed, and the bony fragment was reduced to its
anatomical position. With the arthroscope placed in
posteromedial portal, the PCL Guide (Biomet, Warsaw, IN,
USA) was introduced through the anteromedial portal,
positioning it on the avulsion of PCL insertion. With the
guide set at 45°, a 2.4mm guide pin was introduced from the
anteromedial aspect of tibial metaphysis (after performing a
longitudinal 2-cm incision) through the avulsed fragment,
displaying the output of the needle through the center of the
bony fragment to avoid any possible damage to the popliteal
neurovascular bundle. Over the guide pin, a tunnel was
performed with a 4.5 mm cannulated drill bit(Fig. 4).
Meanwhile, an assistant prepared the ZipTight implant,

Figure 4: Tunnel drilling with the 4.5 mm
drill bit using the posterior cruciate ligament
(PCL) guide as stop (arthroscope set through
the posteromedial portal; PCL guide set

Figure S: Graft pass through the tibial tunnel
with the aid of the pusher (arthroscope set

through the posteromedial portal).
through the anteromedial portal).
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Figure 6: View of the fixation device on the Figure 7: View of the fixation device on the tibial

bony fragment settled and fixed (arthroscope base of the anterior cruciate ligament (ACL),
set through the posteromedial portal) Which has been previously tautened ACL, lateral

posterior cruciate ligament. femoral condyle.

placing it in the end of its pusher. Once prepared, it was
introduced in the tibial tunnel, carried by the pusher, to the
intra-articular exit of the tunnel, through the avulsed fragment
(Fig. S). Once the implant appeared at the intra-articular exit
of the tunnel, an obturator was introduced through the pusher
until the implant came out entirely to the joint. By pulling the
loops of the device, the implant was settled over the fractured
fragment. Subsequently, the strands were fitted to the lateral
grooves of the cortical button and side wires were pulled to
adjust the knob to the tibial cortex. Continuing traction,
fragment was reduced and fixed firmly in its bed (Fig. 6).
Second, the fixation of the anterior cruciate avulsion fracture
was carried out. With the arthroscope in the central portal,
ACL bone avulsion was addressed. As in the posterior spine
injury, exhaustive cleaning of synovial and small chondral
remnants was performed. Using a probe, the bony fragment
was reduced to its anatomical position. Through the
anteromedial portal, an ACL Guide (Biomet, Warsaw, IN,
USA) was introduced, open at 55° a 2.4 mm guide pin was
placed from the medial side of tibial metaphysis, using the
same incision made for the posterior fragment, and crossing
the avulsed bony fragment. Using such needle as a guide, a
tunnel was performed with a 4.5 mm cannulated drill bit.
Subsequently, another implant was placed, adjusted,
tensioned, and fixed in identical manner to the posterior
fragment (Fig. 7).

Post-
operativeperiod:
Passive mobilization of

the knee started 24 h
after surgery. Full
weight-bearing of the
limb was allowed with
a knee brace in

extension during the

Figure 8: X-rays of the injured knee. Both fixation devices Lst 4 weeks. After the
are correctly placed and the bony avulsions are 4th week, the

consolidated. (a) Sagittal view; (b) coronal view.

immobilizer was

removed and progressive full knee flexion was allowed. The
patient returned to his usual sports activity 6 months after the
intervention. No post-operative complications appeared. At
18-month follow-up, the patient was conducting normal life
and free of symptoms. At clinical examination, Lachman,
anterior drawer, pivotshift, posterior drawer, and reverse pivot
shift tests were negative. Range of motion was 130° flexion,
with a 5°lack of extension. The International Knee
Documentation Committee score was 83.80 points. Lysholm
scale was 85 points. Patient resumed activities of daily living
without any problem. Consolidation of both tibial spine
avulsions was confirmed by anteroposterior and lateral X-ray
(Fig. 8) and by magnetic resonance imaging.

Discussion:

Herein, the case of a patient suffering simultaneous bony
avulsion of both cruciate ligaments of the knee is presented;
both avulsions were successfully treated by arthroscopic
reduction and fixation with an adjustable self-locking knotless
suspensory device. To the best of our knowledge, this is the first
case described in the literature regarding this lesion in isolation,
despite there is a single case report describing such injury in
association with other fractures in the context of polytrauma
patient [13]. The main advantage of the technique described in
this article is its simplicity and reproducibility. Self-locking and
knotless sliding suture system allows adequate compression of
avulsed bone fragment without complex procedures. It also
permits a better distribution of the pressure on the bony
fragment, thus leading to reduced risk of secondary
displacement or fragmentation of such fragment with
consequent loss of reduction, which can occur in cases of
fixation with cannulated screws or simple suture [10, 17,
19].Another advantage of this procedure over others s the need
for a simple 4.5mm tunnel to fixate each tibial spine, unlike
others that require two or more tunnels for each fragment,
which would entail a more difficult technique. Through specific
guides for reconstruction of ACL and PCL, respectively, such
tunnelis easily performed in the center of tibial spines, therefore
minimizing the risk of breakage and ensuring that compression
force is distributed homogeneously throughout the fragment,
thus providing ideal conditions for consolidation. In 1982,
McLennan [11] first described the advantages of arthroscopic
treatment of avulsion fractures of tibial spines, referring to
minimal operative morbidity and simultaneous treatment of
associated injuries. Although in cases with considerable size of
fragments the classically recommended technique is
arthroscopic reduction and fixation with cannulated screws,
suturing techniques have shown good resultsin recent years [6].
Arthroscopic suturing procedures are technically demanding
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due to difficulties regarding avulsion reduction, successful
completion of tunnels, and passage of the suture through them.
In 2012, Wajsfisz et al. [22] proposed another fixation
technique for PCL avulsions with a similar device to that used in
our case, showing encouraging results. Through a single tunnel,
they introduced the device retrogradely through the avulsed
fragment, and once expanded, interfragmentary compression
and fixation of the suture in the anteromedial tibial cortex were
made.

Conclusion:

We can conclude that the described repair technique of
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Clinical Message

Suspension devices offer a valid option of treatment of the
simultaneous avulsion fracture of both cruciate ligaments.
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